MPOPAYYH Ab HOCA4YA INMPABOYIAOH
NMOMNPEYHOI MNPECEKA OINTEPEREHUX
HA CABUJAHE

Ovnn.rpah.vHX. OparaHa LlynoBuh



[MTPOPA4YYH Ab HOCAYA TTPABOYIAOHOI
MOMNPEYHOI MPECEKA ONTEPEREHOI HA ¢

[TocmaTpamo npaBoyraoHu nonpeyHu npecek A
ontepeheHe Ha caBujawe

[1nmeH3unje Tor npeceka cy b/d
b —LMpKMHa nonpeyHor npeceka
d- BUCMHaA nonpeYyHor npeceka
[Tpecek je y ctawy lIb( €a=10%0 nnin €b=3,5%o )
Ha wera genyje rpaHM4YHM MOMEHT caBujata M
[IpopavyH npema Teopunju rpaHNYHOr CTama
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[TPOPAYYH Ab HOCA4YA
AB npecek je ontepehenH momeHTom Mu
Mu=ygMg+ ypMp + yAMA
Mu - rpaHU4yHM MOMeHT caBujara (KNm)

Mg - MOMeHT caBujaHtba of ctanHor ontepehera (KN

Mp - MOMEHT caBujaka o4 NPoOMeHIbLUBUX onTepehe
(moBpemeHunx) (KNm)

MA - MOMEHT caBuWjarka o goaaTHor ontepehexsa
(KNm)



NMNAPLWNJATTHA KOEOUUNJEHTU CUTYPHOCT

YJg - napuujanHn KoedUuLnjeHT 3a cTarnHo
onTepehemwe

YP- napuujanHu KoemuumnjeHT 3a NPOMEHIbUBO
onTtepehexe

YA- napuujanHu KoeuumnjeHT 3a gogaTHo
onTepehemne

[TapumnjanHu koeuumnjeHTn cy = 1




BPCTE OINTEPERED

A 9 CtanHo ontepehemwe

(concTBeHa TeXWHa, TEXUH
nogoBsa, nnadooHa,
nsonauuje...)

p NpomeHrbLMBO onTepehe
— noBpemeHo (KopucHo:
byau, HamewTaj, CKnaauLlH
MaTtepujan, MmallMHCKa onpe
[TokpeTHO; CHer; BeTap)
A JloaaTHO onTepehewe
(NpomeHa Temnepartype,
crierake ocnoHaua,CKyn
beToHa, yTnuaj 3eMIboT



NAPUUJATTHA KOEPULUNJEHTI

CUIrypHOCTW
ANNATALMJIA
Vs Tv ra YEJIUKA &, %o
116 118 - 23
HenoBOJbHO n
nejcteo gTp 1,9 2,1 - <0
g 1,3 15 1,3 >3
gt+p+A 1,5 1,8 1,5 <0
1 1,8 - >3
[1oBO/BHO n
nejcteo gTp 1,2 2,1 - <0
g 1 15 1,3 >3
gt+p+A 1,2 1,8 1,5 <0




NAPLUWJAITHA KOEONLUNJEHTW:

3aBuce o BpCcTe U KoMOMHauunje onTtepehewa g,p,

3aBuce o Tora ga nm g genyje NoBOoSbLHO Unu
HenoBOJbLHO (Oa N Mg cmamyje nnu nosehasa Mu)

3aBuCe OO BPCTe JIOMa KOju Ce O4YeKyje Yy Npeceky

£€a=(3-10)%o0 TOKOM ekcnnoaraumje Yenuk je y dasu
BeNUKnx aunarauuja. Jlom HacTtaje nocTeneHo,
NnojaBrbyjy ce NpcrnnHe n Benuke gedopmauuvje — n
no apmartypu

Y Tabnuum €a=3%o, Make onacaH rnom, napLujan
KoeUUUNJEHTUN CYy MaH:U



NAPLUWNJATTHN KOEOUUNJEHTU

€a <0 yenuk je NPUTUCHYT
Moryh rnom no 6etoHy €b=3.5%o

TakaB nom HacTaje Harno 6e3 HajaBe, KpT oM, ofaca
na cy napuujanHu KoeduunjeHTU CUTypHOCTU Behi

€a=(0-3)%o BpegHoCT napuwnjanHmnx koedunuujeHaTa
Tpeba noBehaTtu n padyyHajy ce nMHeapHOM
MHTepnonauujom



NAPUUJATTHA KOEPULUNJEHTI

CUIN'ypHoOCTHW
AUNATALMIA
Vs Iv va YEJIUKA &, %o
) >
ernoBOJbHO @ @ ;1’8 __ 23
nejcteo gTp 1,9 2,1 - <0
g 1,3 15 1,3 >3
gt+p+A 1,5 1,8 1,5 <0
1 1,8 - >3
[1oBO/BHO n
nejcteo gTp 1,2 2,1 - <0
g 1 15 1,3 >3
gt+p+A 1,2 1,8 1,5 <0




[MTPUMEP: 3a AD rpeny ontepeheHy jeaHakonogerbeHUM
ontepehewem g, p, 4atT¥ Cy MOMEHTU caBujata O CTasiHO
ontepehewa Mg 1 noBpemeHor ontepehera Mp.

N3payvyHaTtu rpaHN4YHU MOMEHT caBujara Mu?

Mg:100 KNm
Mp:150 <KNm
M, =?

M, =ygMg+YpMp

M, =1,6100 kNm + 1,8:150 kNm

M, = 430 kNm

n3 tadbnuue
ouynTaBaMo:

HEenoOBOILHO O€e|CTBO g
aenyje g,p
£a=3%o0 —apmatypa je
3aTterHyra

Yy=16 V,=18



[MTPOPA4YYH Ab HOCA4A
d-BMcurHa nonpe4Hor npeceka (cm)

b-WwrpunHa nonpe4yHor npeceka (cm) £, £33 % 5 f?
h- W s B U ——--.;D =4
cratuyka BucuHa (cm) o 17 Em RS = kg T

. : XXXXXXXXH :7 54— cy
X-pacCTtojare o4 NPUTNCHYyTE My i RXRXZXRA | — 7 ] =4
MBULE [0 HeyTpanHe oce (cm) (| 'l | || / ¥
N-n-HeyTparnHa oca f G (& £ g
Za-pesynraHTa 3atexxyhux cunay :" AENEr=n i“_‘l )
apmatypu (kN) U eem

Db-pesyntaHTta nputuckajyhmx
cunay 6etoHy (kN)
Z-Kpak crpera yHyTpawHbux cuna (cm)




[TPOPAYYH Ab HOCA4A

6, —HanoH nputucHyTte neuue betoHa (MPa)
€, - oaunataumja npuTucHyTe neuue d6etoHa (%o)
6, - HanoH y apmatypu (MPa)

€_-ovnaraumja y apmartypu (%)

A _.-nospLumHa apmaTtype (cm?)

A, -noBpLUnHa BeTOHCKOr gena npeceka (cm?)

a=a.-pacTojale oA TexuluTa apmMaTtype 00 3aTerHyT
MBULE npeceka (cm)

Ab=b"h (cnoj beTtoHa o TexuwTa 3aterHyTe apmatyp
0O 3aTerHyTte UBuULUE NornpeYvyHor npeceka Hema cratu-

PyHKUNMjY)




[MTPOPA4YYH Ab HOCAYA

h- cTaTuyka BUCMHA je pacTojate o TexuLuTa
apmaType o NPUTUCHYTE UBULIE NpecekKa

Z=C'h
¢ je be3aanMeH3noHN KoednLNjeHT Kpaka
cuna,3aBuUcK og ogHoca aunartauuja y 6eToHy u

apmMmaTtypu y npeceky n naHocu npunbnmkHo ¢<0,9
ounTaBa ce 13 Tabnuue

K,S cy 6e3aMMeH3N0oHN KoepuLnjeHTU N ounTaBaly.
ce n3 tTabnuvue




JTOM MO APMATYPU €a=10%o

€, (°/oo)

3.500

3.475

3.450

3.425
3.400
3.375
3.350
3.325
3.300
3.275
3.250
3.225
3.200
3.175
3.150
3,125
3.100
3.075
3.050

[MPUMEP: €a=10%0 £€b=3,275%0 — s=0,247 (¢=0,89

S

0.259
0.258
0.257
0.255
0.254
0.252
0.251
0.250
0.248
0.247
0.245
0.244
0.242
0.241
0.240
0.238
0.237
0.235

o

o oo
pt

o &
828838E

0000000000
\Bl\l
3\

0.788
0.787
0.785
0.783

0.234

n

0.416
0.415
0.415
0.414
0.414
0.413
0.413
0.412
0.412
0.411
0.411
0.410
0.410
0.409
0.408
0.408
0.407
0.407

&

0.892
0.893
0.894
0.894
0.895
0.896
0.896
0.897
0.898
0.899
0.899
0.900
0.901
0.901
0.902
0.903
0.904
0.904

0.781

0.406

H (%)

20.988
20.841
20.694
20.546
20.398
20.249
20.100
19.950
19.799
19.648
19.497
19.345
19.192
19.039
18.885
18.730
18.575
18.419

0.905

k

2.318
2.325
2.333
2.340
2.348
2.356
2.364
2.372
2.380
2.388
2.397
2.405
2.414
2.423
2432

2.441
2.450

18.263

2.311]

2.460

L (°/oo)

2.025
2.000
1.975
1.950
1.925
1.900
1.875
1.850
1.825
1.800
1.775
1.750
1.725
1.700
1.675
1.650
1.625
1.600

S

0.168
0.167
0.165
0.163
0.161
0.160
0.158
0.156
0.154
0.153
0.151
0.149
0.147
0.145
0.143
0.142
0.140
0.138

1.575

%

0.671
0.667
0.662
0.658
0.654
0.649
0.645
0.640
0.635
0.630
0.625
0.620
0.615
0.609
0.604
0.598
0.592
0587

0.136

n

0.376
0.375
0.374
0.373
0.373
0.372
0.371
0.370
0.370
0.369
0.368
0.368
0.367
0.366
0.366
0.365
0.364
0.364

&

H (%)

0.937

0.938
0.938
0.939
0.940|
0.941
0.941
0.942
0.943
0.944
0.944
0.945
0.946
0.947
0.948
0.948
0.949
0.95

0.581

0.363

0.951

11.296
11111
10.926
10.739
10.552
10.365
10.177
9.988
9.799
9.610
9.421
9.231
9.041
8.851
8.661
8.471
8.282
8.092
7.903

3.074
3.098
3.123
3.145
3.175
3.203
3.231
3.260
3.290
3.321
3.352
3.385
3.419
3.454
3.491
3.528
3.567
3.607
3.648




JTOM MO BETORY €b=3,5%0

[MPUMEP:Eb=3,5 %0 €a=9,2%0 —s= 0,276 (=0,88

801(700) ) Zb H (°/o) K
1000| 0259 0.892| 20987 2.311
995| 0260| 0892 21065 2.307
990| 0261 0891 21.144| 2303
985| 0262| 0891 21223 2.300
980| 0263| 0891 21303| 2.296
9.75| 0264| 0890| 21.383| 21292
9.70| 0.265| 0.890| 21464| 2.288
965| 0266| 0.889( 21.546| 2.285
960| 0267| 0.889( 21.628| 2.281
955| 0268 0888 21711 2277
950| 0269| 0888 21.794| 2273
945| 0270| 0888| 21878| 2.269
940| 0271 0887 21963| 2.265
935| 0.272| 0.887| 22049 2262
930 0273| 0.886| 22.135| 2.258
925| 0.275| 0886| 22.222| 2.254
920| 0276| 0885| 22,309| 2,250

e (o) | S T, |n(%) | K
715| 0329 0863| 26.603| 2087
7.10| 0330 0863 26.729( 2.083
705| 0332 0862 26.855| 2078
700| 0333 0861 26983 2074
695 0335 0861| 27112| 2070
6.90| 0337| 0860| 27.243| 2,066
6.85| 0333 0859 27.374| 2062
6.80| 0340 0.859( 27507 2.058
6.75| 0341 0858 27641 2053
6.70| 0343 0857 27.777| 2049
6.65| 0345| 0857| 27914 2045
6.60| 0347 0856| 23.052 2041
655 0348 0855 28.192| 2037
6.50| 0350 0.854| 28.333| 2032
6.45| 0352 0854 28475| 2028
640 0354| 0853| 28619| 2024
6.35| 0355| 0852| 28764| 2020




[MTPOPA4YYH Ab HOCAYA

»Za=Aa'6a ( Cuna = [NoBpwmnHa * HanoH )
» N3 ycnoBa paBHoTexe: Za=Db Mu=ML
» CTaTtnyka BucuHa h:

My
\lbfb

»[1oTpebHa noBpLuMHa apmartype Aa:

h=k




[MTPOPA4YYH Ab HOCAYA

_ A
KoedbuumjeHT apmupamwa g = — > fuin

(,,M1”) je OAHOC MOBPLLMHA bh

apmaTtype n beToHcKor gena - (0,25% GA
npeceka Hmin =10,20% RA
MexaHU4kun KoedunLnjeHT 7 = Aa Oy _ P
apmMmupama (,,Mn HaaBy4YeHo”) i bh f, /v

[MpoueHaT apmupama ce J0OMja MHOXEHEM OBUX
BpeaHocTtn ca 100 —-% u(%) =100u

MexaHun4ku npoueHaTt apmupama (i(%) =100/



APMWPAHKBE IPEOHUNX HOCAYA
ONTEPEREHUX HA CABUJAKE

BETOH NMPUMA TNMPUTUCAK

APMATYPA INMPUMA SATE3AHE

Y TPEOHOM HOCA4Y ONTEPEREHOM HA
CABUJAHE, HEYTPAJIHA OCA AOEJIN NPECEK HA
SATEITHYTU U NTPNTUCHY TN OEO

LUTA SAKIbYHYYJEMO, 'IHE TPEBA NMOCTABUTW
APMATYPY?




NMPUMEPU APMUPAHA TPEOHNX HOCAY
AB MPEJA AB KOH3O0/A  AB KOHTUHYAITHA FPEJA

¥ '%
= ¢




APMUWPARE

[ PEAHNX [MOJNTOXXAJ APMATYPE Y INPECEKY
HOCAYA SABUNCU O] TOT'A KOJA CTPAHA
HOCAYA JE N3J1IOXEHA SATE3AHY

ONJAT PAM MOMEHATA CABNJAHA
CE UPTA CA OHE CTPAHE KOJA JE
I T N3JTOXEHA SATESAHY

APMATYPA( TTTABHA APMATYPA )
CE NOCTABJbA CA OHE CTPAHE
0 JE ANJAT PAM MOMEHATA




BPCTE APMATYPE NPEMA YNO3U1 Y AB 'PEL

[ naBHa apmartypa
MoHTaxHa apmaTtypa
[TonpeyHa apmatypa




[TTABHA, MOHTAXXHA U MNOTMNPEYHA APMATYPA (




Y3EHTMJE
[TIABHA

Ve .~ APMATYPA

[TOMNMPEYHA APMATYPA -

MOHTAXHA
APMATYPA

I Avva

BPCTE APMATYPE Y Ab HOCAYY



MABHA APMATYPA CE MPOPAYYHABA e

Shear stirrups

[TPUXBATA 3ATE3AKE, IMA CTATUYUKY ok o
ynory ecx(d; ¢pth

[MOCTABJbA CE CA OHE CTPAHE T[E
JE ANJATPAM MOMEHATA

rMABHA APMATYPA JE
MPEYHUKA ®=12-28mm (1 4o36mm)

doxmax ®, do -SALUTUTHN CNOJ
\



[ naBHa apmaTypa ce nosujay
611M3MHKM OCNOHLAa noA yriom of
45°;

-AKo To gujarpam M 3axTeBa

-Y OETOHY Ce He MOXKe MOTMNYHO

OCTBapUTK 3rrnoobHO ocriakawe

Jep CTeneH yKrbellTera yBek
NOCTOjU

-Y Onn3nHM ocrnoHua, Koa BefIMKux
T cuna, npumMma Koce rnaBHe HanoHe
3aTte3ara

- o4 40-60% rnaBHe apmartype ce
NnoBuja y ropHty 30HY




MOHTAXHA APMATYPA-NNOMORHA , NMOCTABJbA CE Y
[MPUTUCHYTY 30HY, NMAPAJIEJIHO CA TMABHOM APMATYPOM

MOHTAXHA APMATYPA UMA KOHCTPYKUWOHY YNOI'Y

KOHCTPYKLUUOHA VYIIOl'A, 3HAYN OA CE 3A HbY BE3YJY
[TIABHA U MNMOMNPEYHA APMATYPA 1 HA TAJ HAYNH CE
®OPMUPA PELUETKA (APMATYPHW KOLU)

YEJINYHA PELWLUETKA TPEBA OA JE CTABUITHA U KPYTA OA HE
[MTPOMEHW OBJIMK TOKOM BETOHUNPAHA







KOHCTYKTUBHE NOJEOVNHOCTW
[TIABHA APMATYPA

®12-928, ® — MNPEYHUK WUUTIKE APMATYPE (mm)

APMATYPY NOCTAB/bATU CUMETPUYHO Y

OOHOCY HA BEPTUKAJIHY OCY CUMETPUJE {
(N

a -YNCT XOPU3OHTAITHU UNN BEPTUKATTHU o |

PA3MAK USMEBY APMATYPE (cm) !
[\

a=(3cm, @, dn), min & = 3cm SN

-

~

dn-HOMUHAINHA BENIMYNHA HAJBEREI 3PHA
 ATPETATA (mm)




ROHCTPYKTUBHE NOJEANHOCTIA

[PYTIMCAHE APMATYPE -
LIBACTU, KO4 JAKO APMPAHNX
[TPECEKA

TAKO CE NMOBETRABA CTATUYKA
B/ICVHA h

O
BERE h — BERA HOCUBOCT =~ 8 @ %
MOMPEYHOT NMPECEKA

®_ (mm) JE SAMEHRYJY R
[MPEYHWK LIBACTU

N



\

[MPUMEPU ITPYTTMCAHBA APMATYPE Y UBACTU

0 @=28

i QEKV.:44 .

‘QEKV.=43' 3‘

& = P, — NPEYHMK 3aMULLIBEHE LUUMKE YMja je NOBPLUMHA
npeceka jegHaka 36Mpy NoBpLUMHA CBUX LUUMKA Y LBaCTU
He cMme buTn Behn og 44mm



ROHCTPYKTUBHE NOJEANHOCTIA

MOHTAXHA APMATYPA CE YCBAJA & 12-16mm

AKO JE d 2 50cm MOHTAXHA APMATYPA CE
MOCTABJbA U MO BUCUHU NPECEKA




KOHCTPYKTUBHE NMOJEANHOCTW

Y3EHI'UJE

O ,=9/3, d>60cm—>dPu=28mm

®, NPEYHHWK Y3EHI JA (mm)

® NMPEYHUK TTIABHE APMATYPE mm

e, PASMAK USMEBY Y3EHIJA(cm)
e ,<{2d/3, 30cm}
max €,=30cm




\
NMPUMEP MOMNPEYHOI NMPECEKA Ab T'PEAE
ONTEPEREHE HA CABUNJAHE

2014 MoHTaMxKHa
apmaTypa

@ub/30cm  yzeHruje

2014

MoHTaxxHa apmaTtypa
_ b—2ay—20, — 30
B 2

a
6320 NlhaeHa
apmaTtypa

30cm —2%2,5cm—2%0,8cm — 3 *2cm
a =
2

a=8,7cm > 3cm



